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rises on January 13 a t  8:41 p. m. and sets on January 14, at 
10:23 a. m. A day will be found to drop out for rising as 
well as for setting whenever the time changes from 1). 111. to 
a. ui., viz, when it crosses inidnight. 

January 13, 1906. 
Rising. Setting. 
15h 36” 1!P 36” Meridian passage, central time, by A. 
- 6 37 +6 37 Approximate hour angle, by B. 
- - 

R 59 22 13 Approximate times. 
- 4  - 4 Correction for change of declination, Lg B. 
-14 +I4  Correction forchange of right ascension.bj C‘. 

8 41 22 23 Astronomical central [stanclard] times. 
__ ___ 

136 8:41 p. m. lid 10:23a. in. Uixil  central [standard] times. 
8 h  40” 39“ 10h 21”’ 5L+ Numerical computation ah check. 

Accicrnc!y.-The diagrams. especi:tlly A and C’. may be used 
to tenths of a fiinute, if desired. But, the nearest whole min- 
ute is sufficiently accurate in practise. since often the horizon is 
obstructed by terrestrial objects or climiiied 11s smoke, or the 
weather is unpropitious, :tud iiiost of the tinies of iuooiirise 
and moonset occur during the daytime or at  inconvenient 
hours during the night, so that only such a sindl percent- 
age of the compnted tiiues are actually observed that  more 
accurate and time-consuming coniputation moulcl seeiii to 1 le 
only so much labor wasteel. As three dingrains are used. and 
the nearest minute is taken in each one, i t  niag happen that 
in each case nearly half a iiiiuute is neglected always in the 
same direction, and, therefore, the results limy be errciiieoiis by 
more than a full minute. This is certaiuly possible am1 must 
occur a t  times, but  i t  is just as likely that these fractions of a 
minute may linve contrary h i p s  and sunn1 one another. 

No account ueed ever be taken of second c1ifferenc:es in tlie 
times of the moon’s mericlian passage. For  Oiuaha tlie iiioon 
dways rises withiu two hours and a qmrter  of its upper t rnn-  
sit at  Greenwich, so that tlie errorb of thehe cliagrams 9 ancl 
C counteract one itnother. Biit as tlie time of the moon’s set- 
ting occurs within two hours :tnd a quarter of the  inotin’s 
lower transit the errors of these clingrams are adclitiw. An 
examination of the Ephemeris of lS94, when the moou’s its- 
cending node was near the vernal ealuinox am1 the mooii, 
therefore, reached a declination o f  over 2So, showed tlie inaxi- 
inuui second clifierence between two successive days to be 0.24 
minute. F o r  an interval its great a s  sixteen hours from the 
time of tlie moon’s upper transit at  Chwenwicli, only one-third 
of this, or  0.08, would be effective, and this amount for the 
masiinuiu hour angle (eight hours) woulcl be only about 1.2 
minute. As this is a most exoeptiou:tl case, i t  is safe to ~ i i y  
that, in general, this method is accurate enough to give the 
times within a minute. This estiiiiate was  confirmed by a iiiore 
rigorous numerical coiiiputiction of this sitiue example of Jim- 
uary 13, 1906, which mas selected a t  randoin, and in which the 
moon’s riglit ascension aucl declin:ttion, the sidereal time, :tiid 
other neceshary quantities were used and the saiue result mas 
obtained przwtically within a minute. 

&wed.-Tlie speed is such that I generally compute the 
times of both rising a d  setting fur a whole iflonth in less than 
an hour, and sometimes even in less than 15  minutes. 

_____ 
A POSSIBLE EXTENSION OF THE PERIOD OF 

WEATHER FORECASTS. 
Ry E. B. GinnI iwT,  Proh.sm of  hIrteamloK.). Ilated r e l m n r )  15, l!lOG. 

Periods of escessive heat or cold, and of drought or fitress 
of rain, are invariably associated with marked irregularities 
in the location and inovement or in the character and inten- 
sity of the great continental and oceanic areas of high ancl 
low barometric pressure. During periocls of abnorinal heat 
or drought in any part of the Xorthern Hemisphere, there is 
an undue and staguated accumulation of air in ancl about one 
of the great anticyclonic areas, and a corresponding deficiency 

in and about one of the great cyclonic areas. Periods of cold or 
of excessive precipitation are due either to (1) abnormally rapid 
changes in the greater atmospheric areas, whereby a rapid 
progression of the lesser areas of high and low barometer 
produces n succession of cold waves and rains, or to (2) a per- 
sistent abnornial distribution or development of one or more of 
the greater areas whereby esisting conditions of cold, or of wet, 
are prolonged. I t  is also true that abnormalities of weather 
over some portions of the globe, or of the Northern Hemisphere, 
are counterbalanced by opposite tendencies over other por- 
tions. Thus inontlis that are exceptionally warm or cold, wet 
or dry, over the United States east of the Rocky Mountains 
h:~\ e Siinilitr ch:tracteristics over Europe and at  least a part of 
western h i :&,  and exhibit opposite tendencies over the United 
States weht of the Rocky RIountains and oyer Southeastern 
Asia. An explanation of this fact is found in a study of the 
greater areas of high auil lowbaroiiietric pressure or 6‘ centers 
of action ’’ of the Northern Hemisphere. 

These “centers of nction” appear to control tlie character and 
ruoreineut8 of the areas of high and low barometer that appear 
on our daily weather iuaps,nud in efforts to coorclinate the causes 
that coutrilmte to produce weather effects in the hemisphere 
ns :i whole or iu any of i ts  parts, all causes are important and 
none can I)e neglected. Professor Hann has foiind that prestmre 
chaiig,es in tlie Azores liigh area and the Iceland low area are 
iuterrelatecl and of au opposite character, and that these 
c h m g p  :we ashocintecl with certain phases of weather in cen- 
t r d  aud northwestern Europe. He has discovered that rising 
baronietrr over tlie Azores is usuitlly attended by falling 
lxtrozneter ( J W ~  Icelaiicl, and, ~ 9 i i . t .  wrsu,  that falling barometer in 
the h o r e s  high area is attencled by rising barometer in the 
Ice1:tncl lox iirea. Also that falling baronieter in t8he Iceland 
area prrduces armer weather over central and northwestern 
Europe, and that rising barometer over lceland is followed by 
falling temperatmre over iiort>hn astern Europe. It appears, 
tlierefore, that  marked changes in the Azores high area, regard- 
ing which idvices are cabled daily, afford an index of the 
rhnracter of the weather that  will prevail for several days over 
a considerable portion of Europe. 

A merely preliininary and general consideration of the whole 
proldeiu places the dominating centers of atmospheric action 
of the Northern Hemisphere over Siberia and Bering Sea, ancl 
an exaniination of these areas prehents an interrelation similar 
to that noted for the north Atlantic high and low areas. It 
has been observed, furtheriiiore, that the effects of changes 
in the Asiatic high and the Bering Sea low are rastly greater 
and iiiore widespread than those t,h:tt msy be associated with 
the north dtlitntic areas, and that when pressure abnormalities 
within and about the Asiatic-Bering centers of action are 
iuarkecl, persistent and well-defined types of abnormal weather 
are experienced throughout the circuit of the Northern Hem- 
isphere. 

Among well-remeinbered dJUOrmd seasom, or parts of sea- 
sons, when the influence of the dominating ‘‘ centers of atiuos- 
pheric action ’’ was conspicuous, were the mild months of the 
ninters o f  lsS9-90 and 1905-6, and the cold months of the 
winters of 1$#);<-1 and lg(J4-5. The months of  the winters of 
1%9-90 and 1905-6 that were wariii over great portions of the 
United States and Europe showed an unusual depression in 
tlie Bering Sea low area. The cleepeued Bering Sea area es- 
tended and overlapped the uorthmestern liart of North Amer- 
ica, ancl oEshoots therefroin niove(1 eastward in abnormally 
high htitudes. The resultant8 abnormal clepression of the 
baroineter over northwestern British America caused an un- 
usual prevalence of southerly winds over uorhhern portions of 
the United States and apparently prevented the formation of 
the areas of high lmrometer over British America that are essen- 
tial to the origin ancl propagation of American cold waves. 
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It has also been evident that  during periods of abnormal 
depression in the Bering Sea low area, the Pacific area of high 
barometer increases in mass and overlaps the southwestern 
coasts of the United States, producing over a greater or less 
portion of the region lying west of the Rocky Mountains tem- 
peratures below the seasonal average. The warmer weather over 
central and northwestern Europe that  is usually associated with 
excesses in winter temperature in North America, appears to  be 
in a great measure clue to an increase in the magnitude of the 
Asiatic high area that attends an abnormal depression in the 
Bering Sea low area. At such times an unusually steep liaro- 
metric gradient from gsia over Europe, and an increase in the 
Atlantic high area, cause an undue prevalence of warm south- 
erly winds over central and northwestern Europe, and, coinci- 
dently, the augmented Siberian high area causes a sweep of 
cold north or northwest winds over Southeastern Asia. 

During the cold riionths of 1 9 0 3 4  and 1904-5 an entirely di+ 
similar distribution of pressure in the great c. centers of action ” 
obtained. Pressure was unusually high in the Bering Sea 
and Iceland low areas, and the magnitude, or extent, nf the 
Asiatic high area was vastly lens than during tlie winters of 
1889-90 and 1905-6. The Pacific high area did not impinge 
on the California coast, and the Azores high area was iiicun- 
spicuous and unpermanent. The northwestern portion of  the 
American Continent was not suhjectetl to the inflnence of ab- 
norinally low pressure OB its western coast ant1 British dilierica 
therefore became the seat of an area of liigli barometer froiii 
which cold waves were drawn soutliward in the wake of areas 
of low barometer that  traversed the United States. The ab- 
sence of the Pacific high area seeiiied also to contribute to a 
more southern origin of Anierican storiiis, ancl to  undue bar- 
ometric depression and precipitation over the southwestern 
portion of the country. I n  Enrope, where the niuters of 
1 9 0 3 4  and 1904-5 were also cold we look firht for the Iceland 
low area, and find instead pressure iiiucli abo\ e the noriiial in 
that region; the Azores liigh does not exist in a permanent 
form. The Asiatic high occupies about one-half the area 
that inarks its limits during the nnriii seasons in E~irope 
and America. The effect of this abnormal distribution of 
pressure over Asia ancl Europe is to  cause an unusual preva- 
lence of northwest winds over a greater part of Earope, ant1 
to lessen tlie force of winds l~ loning  froiii the interior of Asia 
over the southeastern portions of that  Continent. 

The above general presentation of a few facts regarding the 
influence on climate ancl weather of the dominating ‘r centers 
of atmospheric action ’’ of the Northern Heiiiisphere opens or 
reopens the problem of so-callecl long-range weather forecasts. 
Admitting the competency of  the evitlence sulmiitted regartl- 
ing the influence upon general weather conditions of abnor- 
mal phases of the great centers o f  high ant1 low barometric 
pressure, the conclusion follows that a knowledge of the de- 
velopnient of these phases woulcl permit legitiiuate calcula- 
tions of the results of which they are known to be the associ- 
ated contributory causes. That changesin the greater areas are 
consummated with extreme deliberation is a recognized fact. 
The fact ia also presentetl that  these chaugeq can to some es- 
tent be followecl day by day with present telegraphic facilities. 
Cablegrams are now available from the heat of the Siberian 
winter high area and from the Azores region. They will in the 
near future be available from Iceland and the Alaskan coast, 
and i t  will be feasible to transmit them 1iy wireless messages, 
either from islands of tlie Bleutian chain, or  from vessels tak- 
ing the Great Circle route across the Pacific. MTith this in- 
formation daily available forecasts can undoubtedly be macle of 
the general character of the weather for a t  least one meek in 
advance. Such general forecasts coulcl specify tlie character, 
whether warm o r  cold, wet or dry, of the weather of the iiear 
future, and could indicate the duration and termination, days 
in advance, of periods of abnormal weather. 

Summarized in a general way, the indications afforded for 
the United States would be about as follows: 

Barometer rising and above the normal in the Asiatic high 
area ancl falling and below the normal in the Bering Sea low 
area, and, incidentally, rising over the Azores and falling over 
Iceland, indicate a period of mild weather over northern and 
eastern districts of the country. 

Barometer falling and below the normal in Asia and rieing 
and above the normal over Bering Sea, and ,  incidentally, fall- 
ing over the Azores and rising over Iceland, indicate a period 
of cold weather over the country generally east of the Rocky 
Mountains. 

The above are but  two indications of the many that are 
atforcled by a study of the great ‘‘ centers of action.” Others 
equally applicable are nvnilable for all of the seasons and pos- 
sess an equal degree of merit. 

The main <‘center of action” in the winter‘season is the 
Asiatic area o f  high pressure, niicl the character a d  movements 
of this great mass appear to control in a measure not! only the 
interrelated actions of the lesser ‘* centers of action,” but also 
periods of weather that persist for clays, and the character and 
movements of arens of high and lorn barometer that  cause the 
daily changes shown on our weather maps. Furthermore it 
is believed that a study of the Asiatic high. and the employ- 
ment of telegraphic reports from the region it occupies, will 
permit accurate fnrecmts of the monsoons in southern and 
sontheasteru Asia. 

FORECASTS AND VERIFICATIONS IN WESTERN 
AUSTRALIA. 

li? W. CHNk-T ( ’ , m K F ,  tio\ernineut 4+trouolnt.r. D:rted Fwth, W. A , ,  January R, 1906. 

From the comiuenceiiient of 1905 I have adopted a new 
method in connection with the isme of weather forecasts, and 
the following stat,eiiient will probably interest some of your 
readers. 

All those whose duty i t  is to issue regular daily forecasts 
know that there are times when they feel very confident and 
other tiines when they are doubtful as to the coming weather. 
It seems to me that tlie contlition of confidence or otherwise 
forms a very iiiiportant part of the prediction, and ought to 
fiucl expression. It is not fair to the forecaster that equal 
weight should be assigned to a11 liis predictions and the 
usual nietliod tenrls to retard that public confidence which a11 
practical iiieteorologists desire to foster. It is more scientific 
and honest to be allowed occasionally to say “I feel very 
cloubtful about the weather for to-morrow, lmt to the best of 
111s helief it will be so-and-so;” and it must be satisfactory to 
the o6cial and useful to the public if one is allowed occasion- 
ally to say ‘‘ It is practically certain that  the weather will be 
so-and-so to-morrow.” 

With a view of expressing various states of doubt or cer- 
tainty, as simply as possible, I now assign weights to each item 
of tlie forecast. The signification of the weights was stated 
as fCJllOWS, with their first issue: 

5 .  TiTe may rely upon this with almost absolute certainty. 
4. We may rely upon this with tolerable certainty, but may 

be wrong about once in ten tiines. 
3. Very tioubtful. More likely riglit than wrong, lint prob- 

a l~ ly  wrong about four times out of ten. 
3. Just  pssilile, hut not likely. If showers are indicated, 

for example, they will n i ~ t  be heavy even i f  they occur a t  all. 
1. The linrest possibility. 
In  order to fainiliarize the puldic. with the new departure a 

number of tliese ex1)laiiatory slips were printed and attached 
to the forecasts wherever they were publicly exhibited. Thus 
R forecast niight read 8s follows: 

Fine weather 
throughout ( 5 )  except in the extreme southwest where a few 
light coastal showers are possible (2). Warm or sultry for the 

Not a t  a11 likely. 

Southwest district (Geralrlton to Eqierance.) 


